Despite significant progress in evaluating the productivity payoffs from information technology (IT), the inability of traditional firm-level economic analysis to fully account for the intangible impacts of IT has led to calls for a more inclusive and comprehensive approach to measuring IT business value. In response to this call, we develop a process-oriented model to assess the impacts of IT on critical business activities within the value chain. Our model incorporates corporate goals for IT and management practices as key determinants of realized IT payoffs. Using survey data from 304 business executives worldwide, we found that corporate goals for IT can be classified into one of four types: unfocused, operations-focus, market-focus and dual-focus. Our analysis confirms that these goals are a useful indicator of payoffs from IT in that executives in firms with more focused goals for IT perceive greater payoffs from IT across the value chain. In addition, we found that management practices such as strategic alignment and IT investment evaluation contribute to higher perceived levels of IT business value.
Introduction
Business and information systems (IS) executives continue to struggle with a host of complex issues involved in determining payoffs from investments in information technology (IT). Some insights into the extent of payoffs from IT can be gleaned from firm-level research on the "productivity paradox", principally in the form of positive, and in some cases, excess returns to IT investment [9, 17, 32] .
However, as the primary focus of these studies has been on the productivity impacts of IT, other impacts such as improved inventory management, greater product variety and enhanced customer service, have been excluded from an analysis of IT payoffs. The need to consider these broader economic and strategic impacts has led to increased calls from IS researchers and practitioners for a more inclusive and comprehensive approach to measuring IT business value [7, 29, 33] .
In response to this call, we introduce a process-level model of IT business value -defined as the contribution of IT to firm performance. In order to assess the payoffs from IT at the process-level, our model focuses on how IT impacts critical business activities within the corporation's value system. These activities, which include aspects of production, logistics, sales and marketing, customer service and administrative support, are usually shown in the context of the value chain [42] , though "value shops" or "value networks" are equally valid representations [51] . However, as our model involves process-oriented measures of IT business value, our primary concern is with the substance of the activities themselves, rather than their structure as chains, shops or networks. Then, using these activities to represent the locus of value within the firm, we use business executives' perceptions to assess the actual, rather than the expected, impacts of IT on each activity.
Our decision to focus on business executives is an acknowledgment of the increasing role that these individuals have in IT investment decisions [28] . As corporations recognize the potential for IT to deliver strategic impacts, business executives pursue a more active role in deciding how, when and where IT resources should be used. Notwithstanding this expanded level of involvement, previous studies have shown that business executives tend to be highly critical of IT. For instance, in a recent global study of 659 CEOs by the London School of Economics, only 25% expressed satisfaction with the performance of their IT investments [12] . While this result is indicative of the frustration sometimes voiced by executives when dealing with IT investment decisions, it is also a reflection of executives' personal experiences with IT and feedback provided by subordinates. Yet by virtue of their seniority within the corporation, we argue that business executives are in an ideal position to identify how and where IT creates value for the business. Finally, an understanding of executives' views can provide a useful entrée into the debate on IT payoffs and beyond that, contribute to a broader discussion of how IT can support the business strategy.
Although our approach to measuring IT business value complements that of previous firm-level research, there are a number of important differences. First, in order to understand executives' perceptions of IT impacts, we consider these impacts in the context of the firm's goals for IT. This allows us to label firms as being focused or unfocused in how they use IT to support the business strategy. There is already an established basis in the IT literature for using this approach to compare IT payoffs between firms. For example, using the Strategic Grid to denote different organizational roles for IT, Premkumar & King [45] found that executives' assessment of how IT contributes to firm performance was closely related to the role of IT in their corporations. Second, we employ multiple process-level measures of realized IT impacts that map directly to critical business activities within the value chain. Third, in recognition of the espoused link between management practices and IT payoffs [22, 23, 52] , we assess how differences in corporate goals for IT can lead firms to adopt different management practices. There is already some evidence from firm-level research to suggest that firms choose management practices to suit their goals for IT [45, 46] . By combining these different streams of research, our objective is to determine if there is a relationship between corporate goals for IT, management practices and IT payoffs at the process-level.
Insert Where within the value chain do executives perceive value from IT?
3.
What is the relationship between goals for IT and perceived IT payoffs?
4.
To what extent can IT management practices improve the overall level of IT business value?
The remainder of this paper is organized as follows. In the next section, we present a theoretical justification for using a process-oriented approach and describe our motivation for using executives'
perceptions as a proxy measure for realized IT payoffs. We then review the research variables in our process-oriented model and present a set of six hypotheses based on the model. This is followed by a discussion of the data and methodology used to test the model. In the subsequent section, we present and discuss our results with a brief assessment of managerial implications. Finally, in the concluding section,
we consider the limitations of the study and identify areas for further research.
Theoretical Background
In order to provide a theoretical basis for our research model, we examined the research literature from two related perspectives. First, since we use executives' perceptions as proxy measures for realized IT payoffs, we must first determine the extent to which executives can assess process-level impacts of IT.
Second, although researchers have advocated a process-level analysis of IT payoffs, there is still a dearth of empirical evidence supporting this form of analysis. Therefore, we need to motivate our choice of process-level measures within the context of some generally accepted organizational framework.
Executives' Perceptions: A Proxy for Realized Value
In the absence of objective data on IT payoffs, executives' perceptions can at least help to pinpoint areas within the corporation where IT is creating value. However, the legitimacy of perceptual measures as a proxy for objective measures of IT business value is still open to debate for two reasons. First, as with any form of self-reported data, there is a possibility that executives (and IS executives in particular)
will exaggerate their views on IT impacts as a means of self-promotion. Second, the sheer complexity of modern corporations, both in terms of organization structure and market uncertainty, complicates the task of giving an accurate assessment of the "true" payoff from IT. with more traditional economic performance measures such as revenues, net profit and productivity [53] .
Although perceptual measures have been widely accepted in organizational research [31] , they have only recently begun to appear in the IS literature. For example, DeLone & McLean [16] argue that executives are ideally positioned to act as key informants in a qualitative assessment of IT impacts in their corporations. There is a twofold basis for this argument. First, as direct consumers of IT, executives can rely on personal experience when forming an overall perception of IT impacts [15, 48] . Second, as business executives become more involved in IT investment decisions, they are increasingly exposed to the views of peers and subordinates regarding the performance of previous IT investments [57] . When combined, these arguments confirm that executives are an important source of information on IT impacts, thereby supporting the use of executives' perceptions in evaluating IT payoffs.
A number of other studies show that executives' perceptions are key to understanding how IT impacts firm performance. For example, researchers found that a CEO's perceptions and attitudes towards IT and the sense of importance they attribute to IT are strongly associated with an organization's progressive use of IT [10, 28] . In turn, managerial knowledge of, and attitudes towards, IT and the IT climate within an organization are useful indicators of how IT is used to support the business strategy [5] .
Adding to this, Grover, Teng, Segars & Fiedler [20] used perceptual data from IS executives to uncover a link between IT diffusion, process change and productivity gains for each of eleven different technologies. Finally, Broadbent & Weill [6] posit a relationship between managerial perceptions of the role of IT infrastructure, the perceived value of that infrastructure, and IT investment biases. Looking across these studies, it is evident that business executives are increasingly aware of the role of IT and are more willing to take part in IT investment decisions as a way to ensure that IT delivers on its promises.
While some researchers might insist that there is still no substitute for economic and financial measures of IT payoffs, the above studies provide some support for using perceptual measures to assess IT payoffs. It is important to stress, however, that our use of perceptual measures is not meant as a way to replace or displace traditional economic or financial measures. Instead, we are arguing that perceptual measures constitute an alternative approach to measuring IT payoffs -objective and perceptual measures can co-exist. Indeed, we have found in our discussions with business executives over the years, a growing appreciation for perceptual measures. The important point here is that while executives say that objective measures are desirable, they acknowledge that it is not always possible to compute an exact measure of IT value. Therefore, even without access to hardcore metrics, executives may still rely on their perceptions in determining whether or not a particular IT investment is creating value for the corporation -a perception based as much on personal experience and peer evaluations as on underlying performance expectations.
A Process-Oriented Approach to Evaluating IT Business Value
The disparate nature of an organization's IT investments and their associated impacts complicates the task of forming an overall firm-wide assessment of IT payoffs. One way of simplifying this task is to adopt a classification scheme that groups measures which share common investment objectives such as administrative cost reduction, productivity improvement and customer service enhancement [29] . This approach is supported by a growing number of researchers who advocate a process-oriented assessment of IT business value based on the argument that the first-order impacts of IT investment occur at the process-level [3, 14, 38] . This process-centric perspective argues that IT creates value for the organization by improving individual business processes, or inter-process linkages, or both. Consequently, the greater the impact of IT on individual business processes and on inter-process linkages, the greater will be the contribution of IT to firm performance.
While there are many recognized ways to depict the processes within an organization, the value chain is perhaps one of the most widely known [42] . The value chain divides an organization into a sequence of primary activities (inbound logistics, operations, outbound logistics, marketing and sales, and service) and support activities. The use of IT within each of these activities enhances the value-creating potential of the organization [44] . p. 433). Accordingly, by analyzing the impacts of IT on these "critical value activities", we can develop multiple process-level measures of IT business value that can apply equally to any value structure. In Table 1 , we present some examples from the IS literature of ways in which IT impacts different business activities within the value chain. By developing process-level measures around these activities, we can provide a richer assessment of IT business value than if using a single firm-wide measure [59] .
Insert Table 1 about here
Research Model and Hypotheses
In characterizing business strategy, Porter [43] suggests that corporations differentially focus on two key business objectives, operational effectiveness and strategic positioning. While both foci are necessary for "superior" firm performance, each works in unique ways. For example, operational effectiveness entails performing similar activities better than rivals, while strategic positioning entails performing different activities or performing similar activities, but in strategically different ways.
Corporations that focus on operational effectiveness "get more out of their inputs than others because they eliminate wasted effort, employ more advanced technology, motivate employees better, or have greater insights into managing particular activities . . . operational effectiveness includes, but is not limited to, efficiency" (p. 62).
While operational activities allow some degree of flexibility in responding to market needs, they are not as successful as activities that create and enhance strategic positioning within an industry. For example, by redefining the notion of service offerings, Southwest Airlines' focus on low cost, no frills air travel has made it one of the most successful airlines in the U.S. with record levels of profitability and consistent high marks for customer service. Since strategic positioning is customer-dependent, firms such as Southwest Airlines can improve their performance by extending their access to customers in existing markets or by changing the prevailing structure or practices within their industry.
Corporate Goals for IT
As shown in Table 2 , Porter's distinction between operational effectiveness (efficiency and effectiveness) and strategic positioning (reach and structure) can be translated directly into corresponding goals for IT. For example, efficiency is achieved by using IT to reduce operating costs or to improve productivity, while effectiveness comes from using IT to foster greater flexibility and responsiveness to changing market needs. Finally, reach involves using IT to extend geographic reach or customer-access, while structure involves using IT to change industry or market practices.
Insert Table 2 towards IT, they will likely mismanage or under-manage their IT investments, leading to a vicious cycle that erodes the potential for realizing payoffs from both existing and future IT investments.
Insert Figure 2 about here
In contrast, "operations-focus" firms in the upper left quadrant have clearly defined goals for IT centered on operational effectiveness. In such cases, IT is primarily used to reduce operating costs and to enhance the overall effectiveness of business operations by focusing on quality, speed, flexibility and time-to-market. An executive in an oil company we visited epitomized this view: "We [first] wanted to improve exploration and production efficiency. This involved using IT to reduce cycle times to find, drill and put product into production. It also involved using IT to reduce our costs and to increase our exploration success ratio. We [also] wanted to improve organizational planning and management
support. This involved using IT to improve the efficiency and effectiveness of core processes in finance,
human resources, procurement and so forth." As indicated by these comments, executives in operationsfocus firms believe that by using IT to gain greater control over their internal processes, they will be better able to respond to environmental uncertainty and the emergence of new competitors. Although market-focus firms might be more externally focused in their goals for IT, they are by no means deficient at using IT for operational purposes. Indeed, one could argue that a customer-oriented focus requires some degree of operational emphasis in order to be successful.
Finally, while some firms focus on using IT for operational effectiveness or strategic positioning, an increasing number of firms recognize that IT can support both foci simultaneously. Firms that embrace this "dual-focus" approach, extend their use of IT beyond operational effectiveness to include market reach and new market creation. For example, an executive in an information services company remarked:
"We are information purveyors. IT is used throughout the value chain, though principally to distribute information. The biggest payoff from IT to date is on the product side, mainly in relation to the enhancement or creation of new products. We expect that there is a link between [IT] and better service,
leading to greater value for our clients and higher market share overall." Based on our interviews with business and IS executives in dual-focus firms, we found that their goals for IT contain both top line (revenue growth) and bottom line (profitability) elements. To achieve this level of performance, dualfocus firms need to be astute managers of IT. In sharp contrast to unfocused firms, executives in dualfocus firms are fully convinced that IT is key to their current and future business success.
As we look across each of the four quadrants in Figure 2 , we find an implied ordering of goals for
IT reflecting different levels of strategic intent for IT. Based on Porter's argument that firms which favor strategic positioning over operational effectiveness will achieve superior levels of firm performance, we extend this argument to say that firms with more focused or strategic goals for IT will also realize higher levels of IT business value. Hence:
H1:
Executives in firms with more focused goals for IT will perceive higher levels of IT business value.
Management Practices
Management practices play a key role in creating IT business value as evidenced by the fact that firm effects -of which management practices are a quintessential form -account for over 50% of the variance in firm performance [8] . Consequently, an assessment of management practices is key to understanding how IT creates value for the firm. Based on our interviews with business and IS executives, we decided to focus on two prominent IT management practices: strategic alignment and IT investment evaluation. Both practices are complementary in the sense that as individual IT projects go through successive stages of planning and appraisal, some effort is made to better align the IT investment with the business strategy [34] . Finally, since each practice is influenced by goals for IT [45] , each will likely contribute to IT business value.
Strategic Alignment. Strategic alignment or the alignment of IT with the business strategy, has been consistently ranked as the single most important issue facing business and IS executives in Europe and North America [13] . This persistent interest in strategic alignment is especially warranted as researchers argue that firms' inability to realize sufficient value from their IT investments is due in part to an absence of strategic alignment [21, 58] . If payoffs from IT investment are a function of strategic alignment, then any attempt to increase IT business value must consider the extent to which IT is aligned with the business strategy. Strassmann [52] echoes this point in arguing that "if the consequences of individual computer projects [are] clearly linked with a firm's planning and budgeting commitments . . . then computer investments have a chance of becoming catalysts of organizational change instead of discrete expenses" (p. 4). Based on our argument that corporations' with more focused goals for IT will realize higher levels of IT business value, we extend this argument to say that firms with more focused goals for IT will also achieve higher levels of strategic alignment. Hence, we derive the following two hypotheses:
H2:
Executives in firms with more focused goals for IT will perceive higher levels of strategic alignment.
H3:
Higher levels of strategic alignment contribute to higher levels of IT business value.
IT Investment Evaluation. Before deciding to invest in IT, most firms will typically conduct a feasibility study or pre-implementation review to determine, among other things, the likely impact of the investment on the corporation. For example, an IT investment might be conditional on a positive costbenefit analysis or a favorable net present value calculation. As corporations use IT for more strategic purposes, there is an even greater need for these investments to undergo routine, systematic and recurring evaluation. Despite this, fewer than 25% of firms use formal ROI measures in evaluating IT investments while only 45% of firms consider ROI a requirement for "major" IT investments [56] .
As an alternative to using ROI or other objective criteria in evaluating IT investment decisions, an Besides using IT evaluation techniques to establish the feasibility of specific IT investments, Venkatraman, Henderson & Oldach [55] argue that IT evaluation or "value management" is a useful mechanism for achieving strategic alignment. Value management denotes "actions taken to (1) establish the means to select IT investments, (2) define the performance management system that will maximize the likelihood that these investments will achieve desired benefits, and (3) learn how to adapt performance management over time" (p. 146). Implicitly, a central tenet of value management is an ability to somehow differentiate between investment decisions on the basis of organizational impact. If executives have adopted a "value management" approach to strategic alignment, they will systematically allocate resources to the most deserving areas of the corporation according to some set of established principles, priorities or investment criteria. Without an effective evaluation policy or a set of investment guidelines, there is a risk that IT investments will not support the business strategy. Indeed, Strassmann [52] argues that "the approval of a proposed investment is only the starting point for a continually widening gap between the stated objectives and the capacity to deliver results" (p. 5). Therefore, strategic alignment has a key role to play in the determination of IT payoffs. Hence:
H5:
Firms that make greater use of IT evaluation techniques will achieve higher levels of strategic alignment.
Earl [18] argues that an audit of IT investments -including both pre and post implementation reviews -is key to the success of those investments. Pre-implementation techniques are synonymous with IS planning since they focus on the technical, organizational and financial aspects of an investment.
Although these reviews allow IT managers to differentiate between IT investments on the basis of implied net benefits and so better manage their IT portfolio, Earl [18] argues that post-implementation reviews are even more critical. For example, by conducting reviews at regular time intervals, IT managers can assess realized IT payoffs against their original objectives and initiate corrective action where necessary. As a consequence of this intervention, post-implementation reviews can serve as a useful learning tool for IS managers [18, 52] . If these reviews help to underscore "best practice", managers can apply any lessons learned to future IT investment decisions. Therefore, the learning value that results from postimplementation reviews can contribute to higher levels of IT business value. Hence:
H6:
Use of post-implementation techniques yields higher perceived levels of IT business value than pre-implementation techniques alone.
Data and Methodology
In order to test the foregoing hypotheses, during mid to late 1998, we mailed surveys to a random sample of business executives in approximately 1,500 firms worldwide. Insert Table 3 about here
Measuring Corporate Goals for IT
Strategic intent or corporate goals for IT were measured using four items (derived from Table 2 ).
Executives were asked to rate the extent to which they agreed with each item using a 7-point Likert scale
where "1" indicates "do not agree" and "7" indicates "agree completely" (all survey items are listed in the appendix). Based on executives' responses to these items, firms were assigned to one of four quadrants shown in Figure 2 . For example, if executives rated four or less on each item, they were assigned to the 2 This survey represents a cooperative effort between the authors, the Economist Intelligence Unit (EIU) and IBM Global Services. A general report outlining the main findings of the study is available from EIU [19] .
"unfocused" group since their responses suggested they had no discernible goal for IT. If executives rated five or above on the first two items (operational effectiveness) and four or less on the second two items (strategic positioning), they were assigned to the "operations-focus" group. Alternatively, if executives rated four or less on the first two items and five or above on the second two items, they were assigned to the "market-focus" group. Finally, if executives rated five or above on all four items, they were assigned to the "dual-focus" group. In this manner, the 304 firms in our study were assigned as follows: unfocused:
48 (16%); operations-focus: 138 (45%); market-focus: 25 (8%); dual-focus: 93 (31%).
Based on the above classification, operations-focus emerges as a dominant goal for IT, indicating that a significant number of firms are still primarily using IT to reduce operating costs, improve quality and increase productivity. As 44% of the firms in this category are in manufacturing, an emphasis on using IT for operational purposes is to be expected. Meanwhile, almost one-third of firms are classified as dual-focus, indicating that for a significant number of firms, IT is seen as a way to provide both operational and strategic benefits -no industry group was dominant here. Only 25 firms were classified as having market-focus goals for IT, perhaps indicating that before IT can be used for strategic positioning, there must be a solid core of IT in critical firm infrastructure and key internal processes.
Since 52% of the firms in this category are engaged in business and professional services, their relative lack of operational emphasis is understandable. Finally, 16% of firms indicate that they had no overall goals for IT -44% of which are engaged in manufacturing.
Using a discriminant analysis of the four items used to measure goals for IT, we attempted to validate our classification of firms into the four focus types. As shown in Table 4 , the result of this analysis provides considerable support for our initial classification with 85% of the firms being correctly predicted. The only category where prediction was weak (44%) involved market-focus firms. However, as these firms constitute only 8% of the total sample, we felt that a re-classification was not warranted.
Insert Table 4 about here
Process-Level Measures of IT Business Value
Based on our earlier review of the research literature on IT impacts (see Table 1 ), we compiled a list of 30 items to assess the impact of IT on various critical business activities within the value chain.
Several of these items were adapted from earlier firm-level research by Mahmood and Soon [36] In order to measure IT business value, executives were asked to evaluate the impacts of IT on different business activities using a 7-point Likert scale where "1" indicates "low realized impacts" and "7" indicates "high realized impacts". Respondents were asked to restrict their answers to value already realized rather than value expected in the future. To test if the 30 items would factor into their respective processes, we initially performed an exploratory factor analysis (maximum likelihood estimation). As shown in Table 5 , using the Eigenvalue rule, a six-factor structure emerged explaining 71.3% of the total variance. Without exception, all items factored under their respective process headings. Reliability was also assessed using Cronbach's Alpha and in each case, as shown in Table 5 , was found to exceed a suggested minimum of 0.80. 4 3 This set of 30 items was extensively tested in earlier surveys of business executives in 1995 (N=196) and 1996 (N=152). Factor analysis and reliability measures were used each time to identify ambiguous items and to further refine the items. Before the current survey was administered in mid 1998, comments were solicited from two "Fortune 500" CIOs, two IBM senior consultants and two EIU researchers as to the clarity and structure of the overall survey and to ensure that the wording of the business value items did not present difficulties for business executives. 4 As a further check on our work, we performed a confirmatory factor analysis (CFA) on the 30 items using structural equation modeling. CFA is suitable where there is evidence from previous research that the items have factored correctly [4] . Since our items had been extensively tested in previous surveys, we felt that there was some justification for using CFA. The fit of the resulting model confirms that the 30 business value items factor correctly (χ 2 = 666.192, df = 390, p<0.001; CFI = 0.95). Finally, structural equation modeling was also used to determine if convergent and discriminant validity was present. Once again, no problems were encountered.
Insert Table 5 about here
Measures of IT Management Practices
Strategic alignment was measured using a single item. Executives were asked to indicate the extent to which their IT strategy supports their business strategy using a 7-point Likert scale where "1"
indicates "no support" and "7" indicates "strong support". Although there are more elaborate ways to measure strategic alignment (for example, see Chan, Huff, Barclay & Copeland [11] ), we favored a more direct approach.
IT investment evaluation was measured using four items (two items each for pre-implementation and post-implementation). In constructing our pre-implementation items, we wanted to capture the extent to which all IT investments were subject to routine appraisal and the extent to which large IT investments were subject to executive management approval [56] . The two post-implementation items considered whether reviews were routinely performed after an IT investment had been implemented and whether afterwards there was a pattern of regular and continuous follow-up reviews [18] . All items were measured using a 7-point Likert scale, with executives being asked to indicate the extent to which each technique was used, where "1" indicates "never used" and "7" indicates "use is mandatory".
An analysis of the responses to these four items produces some interesting insights. For example, 54% of the firms in our sample consider senior executive approval of large IT investments as mandatory.
Eighty nine percent of firms rated "5" or above on this item, indicating that the vast majority of firms consider some form of executive approval for large IT investments. Justification before purchase is also used by the vast majority of firms -86% of firms rated "5" or above with 41% of firms considering this as mandatory. Post-implementation reviews, in contrast, emerge as the exception, rather than the norm.
For example, only 13% of firms considered formal post-implementation reviews as mandatory -52% of firms rated "5" or above on this item suggesting that most firms perform some post-implementation reviews. Regular reviews received similar treatment -only 12% of firms considered regular reviews as mandatory with 52% of firms again rating "5" or above. Finally, exploratory factor analysis was used to determine if the four items could distinguish between pre and post-implementation techniques. As shown in Table 5 , a two-factor structure emerged explaining 88.1% of the total variance. Although reliability for each factor was marginally under 0.8, it was still sufficiently high.
Results
We begin an analysis of the data by considering the relationship between corporate goals for IT and perceptions of realized IT impacts. Based on the results of our earlier factor analysis and reliability measures, we formed composite variables for each of the six critical business activities by averaging the five items under each process heading. Using a one-way analysis of variance by focus type, we then examined whether there were differences in realized IT impacts. As shown in Table 6 , the results of this analysis identify significant differences between each focus type across each of the six business activities.
Insert Table 6 about here
The extent of these differences is more readily seen in Figure 3 , where we depict the means (from Table 6 ) of the perceived IT impacts for each focus type across each of the six business activities. What this figure clearly illustrates is the existence of "levels" of perceived IT payoffs. Specifically, executives in dual-focus firms perceive the highest "level" of IT business value, followed by executives in marketfocus, operations-focus and finally unfocused firms. This finding provides support for H1 in that executives in firms with more focused goals for IT systematically perceive higher levels of IT business value throughout the value chain. This confirms that corporate goals for IT are an important determinant of perceived payoffs from IT.
Insert Figure 3 about here Further analysis of the "peaks" across each of the different levels in Figure 3 points to a link between the main locus of perceived IT business value within the value chain and corporate goals for IT.
For example, for operations-focus firms, the primary locus of perceived value occurs in production and operations -activities which are central to a business strategy that emphasizes operational effectiveness.
In contrast, executives in market-focus firms perceive their highest IT payoffs in customer relations; again, consistent with a business strategy that emphasizes strategic positioning. Finally, for dual-focus firms, the primary locus of perceived IT business value occurs at two points: production and operations and customer relations. Once more, the locus of value is consistent with a combined focus on operational effectiveness and strategic positioning. Finally, executives in unfocused firms perceive consistently lower IT payoffs than all other focus types -consistent with their indifference towards IT and overall lack of goals for IT.
The Contribution of IT Management Practices
We indicated earlier that an analysis of IT management practices could provide useful insights into why firms with more focused goals for IT might achieve higher levels of IT payoffs. Firms with more focused goals for IT, we argued, must make greater use of certain key IT management practices (strategic alignment and IT investment evaluation) in a way that contributes to greater IT payoffs.
We begin our evaluation of IT management practices by analyzing the link between strategic alignment and corporate goals for IT. We used a one-way analysis of variance by focus type to determine if firms with different goals for IT achieved different levels of strategic alignment. As shown in Table 7, significant differences were found, F (3,300) = 7.654, p < 0.001. As further indicated by the mean values for strategic alignment in Table 7 , executives in firms with more focused goals for IT perceive higher levels of strategic alignment. Therefore, H2 is supported.
Insert Table 7 about here Researchers argue that strategic alignment is an important determinant of IT business value [21] .
Using partial correlations to control for the effects of goals for IT, we examine the correlation between strategic alignment and IT payoffs. As shown in Table 8 , the results of this analysis confirm that even after controlling for goals for IT, there is still a significant positive correlation between strategic alignment and IT payoffs for each critical business activity within the value chain. This result confirms that higher levels of strategic alignment are associated with higher perceived levels of IT business value 5 , independent of corporate goals for IT. Therefore, H3 is supported.
Insert Table 8 about here Finally, we consider the use of pre and post-implementation reviews. We had earlier argued that corporations with different goals for IT would emphasize different aspects of IT evaluation. To determine if such differences exist, we again used a one-way analysis of variance by focus type. As shown in Table   9 , significant differences were found for each of the four IT evaluation techniques.
Insert Table 9 notable exception: executive reviews of large spending proposals. Considering that these firms only commit to IT when it is absolutely necessary, it is not unusual to find that executives are heavily involved in deciding whether or not to proceed with a particular IT investment. At the other extreme, dual-focus firms make extensive use of both pre and post-implementation techniques. Operations-focus firms make more frequent use of pre-implementation techniques than market-focus firms, perhaps indicating that it is more difficult to evaluate IT investments in strategic positioning than in operational effectiveness.
Collectively, these findings provide support for H4, confirming that firms with more focused goals for IT make greater use of IT evaluation techniques. 5 Chan et al. [11] found a similar relationship between strategic alignment and four specific measures of IT payoffs. Although these four items represented measures of IS effectiveness (IS contribution to efficiency, management effectiveness, establishment of market links and the enhancement of products and services), they clearly represent distinct areas of value within the value chain.
Insert Figure 4 about here According to researchers, IT evaluation represents one of several mechanisms that corporations use to achieve strategic alignment [54] . To determine support for this hypothesis, we examined partial correlations between IT evaluation and strategic alignment, controlling for corporate goals for IT. As shown in Table 10 , even with the effects of goals for IT removed, there is still a positive and significant correlation between strategic alignment and the four IT evaluation techniques.
Insert Table 10 about here If, as this result suggests, strategic alignment is positively related to IT evaluation, then the benefits from more widespread use of IT evaluation have general applicability independent of goals for IT. For example, even in extreme cases such as unfocused firms without clear goals for IT, there is still a possibility that greater use of IT evaluation techniques could result in improved levels of strategic alignment, which in turn could lead to higher payoffs from IT. Therefore, H5 is supported.
The contrast between the use of pre and post-implementation techniques in Figure 4 suggests that most firms invest in IT based on an initial IT evaluation or plan, but are then unlikely to revisit those plans later to determine if the IT investment is actually performing according to plan. Indeed, Lee Iacocca once remarked "we invest in the computers and in training personnel . . . but we never go back and check on whether we saved ourselves even one person . . . I've signed so many projects that by now I should have nobody left" (25, p. 239). We therefore ask if post-implementation reviews will contribute to higher levels of IT business value than pre-implementation reviews alone.
In order to contrast the impact of pre and post-implementation reviews on IT business value, we computed partial correlations between the four IT evaluation techniques and the six different process measures of IT business value, controlling for goals for IT. As shown in Table 11 , the partial correlations for both post-implementation techniques are highly significant, whereas the correlations for the preimplementations techniques are indistinguishable from zero. Therefore, H6 is supported.
Insert Table 11 about here This is a particularly interesting result for several reasons. First, it appears that after controlling for the effects of goals for IT, pre-implementation techniques have virtually no association with processlevel IT payoffs. We interpret this to mean that based on corporations' existing use of pre-implementation techniques -which as shown in Figure 4 is already high -they are unlikely to benefit further from greater use of these techniques. Instead, greater use of post-implementation techniques is more likely to bolster IT payoffs. Therefore, in terms of where marginal efforts should be expended, the most obvious choice is in post-implementation reviews. Second, firms that use post-implementation reviews are in an ideal position to bring "best practice" or lessons learned from these reviews to bear on future IT investment decisions.
Discussion and Managerial Implications
It is important to summarize the main findings from this research before considering some of their implications. First, we found that business executives in corporations have very different goals for IT meaning that the context or environment in which IT operates is a key factor that should be considered by IS researchers investigating IT payoffs. In that sense, failure to control for goals for IT is tantamount to assuming that all corporations are homogeneous with respect to strategic intent for IT -clearly an erroneous assumption according to our findings. Second, we found that by analyzing the differences in corporate goals for IT, we could classify firms into four distinct focus types: unfocused, operations-focus, market-focus and dual-focus. We consider these four focus type or perspectives to be important since it is likely that goals for IT influence a firm's IT investments, and consequently, the extent to which these investments will contribute to firm performance.
Third, we found that the level of perceived payoffs from IT is directly related to corporate goals for IT. Notably, executives in dual-focus firms perceive the highest level of payoffs from IT investments, followed by market-focus, operations-focus and finally, unfocused firms. This hierarchy or ordering is maintained across the entire breadth of the value chain.
Fourth, we found that the primary locus of IT payoffs is consistent with corporate goals for IT.
For example, executives in operations-focus firms perceive their most significant payoffs from IT in production and operations -activities that are central to using IT for operational effectiveness. Similarly, executives in market-focus firms perceive their highest IT payoffs in customer relations, which is again consistent with their goal of using IT to enhance strategic positioning. Furthernore, executives in dualfocus firms perceive their highest IT payoffs at two points, production and operations and customer relations, again consistent with their combined strategic focus.
Finally, we found that specific management practices (strategic alignment and IT evaluation) are strongly associated with perceived payoffs from IT investments. In particular, firms whose IT was closely aligned with the business strategy had higher perceived payoffs from IT while in firms where strategic alignment was weak, perceived IT payoffs were significantly lower. We also found a relationship between IT evaluation and perceived IT payoffs where firms that make extensive use of IT evaluation techniques or post-implementation reviews in particular, had higher perceived payoffs from IT. We also found that IT evaluation techniques can help firms to improve strategic alignment, which in turn can contribute to higher IT payoffs. At the heart of this finding is a fundamental argument that management practices such as post-implementation reviews extend and enhance the ability of the IT organization to learn from its mistakes and to adopt practices which have proven successful in the past. This capacity for learning is key to the discovery of best practices for managing IT investments [52] .
Managerial Implications: These findings have implications for both IS and business executives.
The fact that business executives have different goals for IT means that communication between business and IS executives is necessary to ensure that these goals are fully understood and acted upon. This is fully consistent with research that advocates involving business executives in IS planning [6] , or creating a sense of shared IT vision and mutual recognition of business and IS objectives as a way to improve strategic alignment [47] . Alternatively, if business and IS executives maintain diverging goals for IT, there is less likelihood that IT investments will benefit the firm. In light of the recent interest in enterprise systems and electronic commerce, the need for closer communication between business and IS executives is especially important for the successful implementation of future IT investments. Clearly, as business executives exercise greater authority and control over IT, their general attitudes towards IT will have an impact on the scale and direction of future IT investment decisions, with downstream implications for IT management practices and eventually IT payoffs.
More broadly, this research indicates that business executives can articulate their goals for IT, and can identify areas within the corporation where IT is creating value. This heightened sense of awareness of how IT can change the fortunes of the corporation points to a genre of business executives who view IT as a valuable business resource to be managed, rather than an overhead expense to be minimized. Yet for business executives who lack clear goals for IT or who seek to minimize or contain IT spending, this research demonstrates that by defining goals for IT that better support the business strategy, they too can expect to realize higher IT payoffs. Thus, rather than being dragged forward reluctantly by competitive necessity, executives in unfocused firms can define goals for IT and direct IT investments to critical areas within the business in order to better manage their existing IT resources.
Finally, business executives should recognize that IT investments must be managed just like any other capital investment. While increased IT spending might be necessary for greater IT business value, it is far from being sufficient. There are clear advantages from adopting IT management practices that ensure a closer alignment between IT and the goals of the business. The pursuit of strategic alignment is not the sole responsibility of the IS function. Indeed, business executives should feel empowered to get involved in IT investment decisions, since they as the main clients of the IS function will be the ones who benefit most from being able to direct IT resources to better support the business strategy.
Conclusion
This paper makes a number of contributions to the literature on IT business value. Our decision to focus on process-level measures was a direct response to calls for a more inclusive and comprehensive approach to measuring IT business value. Using the value chain to represent the different business processes, we constructed a comprehensive list of survey items to assess the perceived impacts of IT on a set of key business activities at the core of a firm's value system.
Our research also supports the use of executives' perceptions in evaluating IT investment payoffs, though only in the sense that perceptions are a proxy for objective measures of realized IT business value.
Contrary to media reports that executives are dissatisfied with IT, this study finds that executives are, with some exceptions, satisfied that their current level of IT spending will help them to achieve their business goals. Furthermore, the goals that these executives espouse for IT investments influences their choice of management practices, which in turn influences the level of perceived IT payoffs. When there are clear goals for IT investment, there is evidence to suggest that IT is positively impacting firm performance at multiple points along the value chain.
Management practices play a central role in creating IT business value, helping to turn strategic intent for IT into position payoffs for the business. For example, our findings suggest that when firms make greater use of post-implementation reviews, executives will perceive higher levels of IT business value. This serves as a clear indication of the benefits that flow from being able to compare the impacts of a specific IT investment against a set of underlying objectives with the possibility of introducing corrective action if necessary. In that sense, the link between strategic alignment and IT payoffs is particularly important, considering that strategic alignment continues to be ranked as the most important issue facing business and IS executives. As corporations strive to realize greater payoffs from IT investments, in the short term this could be achieved through greater strategic alignment, reinforcing the need to specify clear and definitive goals for IT. In the longer term, corporations could consider moving towards more strategic or focused goals for IT, where as shown earlier in Figure 3 , IT payoffs can be considerably higher.
Research Limitations and Areas for Further Research:
Although our research uses multiple process-oriented measures of IT business value, we only use a single firm-level measure of strategic alignment. In a future study, we plan to use multiple process-oriented measures of strategic alignment and other management practices in order to better assess the link between management practices and IT business value at the process-level. In addition, a possible limitation of this research is the use of a single respondent in each company. Although previous versions of this research found that multiple respondents were consistent in their evaluation of IT payoffs (implying no significant within-firm differences), the use of multiple respondents is still preferred.
The need to somehow capture or better represent the intangible benefits of IT, is an important challenge for IS researchers. Perceptual measures do not exist in a vacuum in the sense that behind many of the perceptual measures on our survey instrument, stands an array of objective firm-specific measures.
Consequently, in order to validate executives' perceptions as a means of providing an accurate assessment of the true underlying payoffs from IT investment, there should be some attempt to correlate perceptual measures with traditional objective (financial and economic) measures.
Finally, as the strategic impacts of IT in areas such as product and service innovation and customer relations become more important, the need to evaluate these impacts will become a top priority for both IS researchers and practitioners. While this paper provides some general insights into how such an evaluation might proceed, there is a growing need for additional research in this area. We encourage researchers to extend our research on executive perceptions in a way that allows organizations to more easily evaluate the intangible return on IT investments. IT should reduce our costs and increase quality and speed IT should enhance the effectiveness of our overall performance IT should extend our market and geographic reach IT should help us to change industry and market practices
APPENDIX: IT Business Value Questionnaire

Current Goals for IT investments
Management Practices
No Support Strong Support
Strategic Alignment 1 2 3 4 5 6 7
Does the IT strategy support your business strategy?
IT Evaluation
Never used Use is mandatory
What processes do senior managers use to evaluate major IT investments? 1 2 3 4 5 6 7
Pre-Implementation Executive management reviews of large spending proposals Justification before purchase Post-Implementation Formal reviews after implementation Regular reviews by business units 
IT Business Value
CR1
Enhance the ability to provide after-sales service and support CR2
Enhance the flexibility and responsiveness to customer needs CR3 Improve the distribution of goods and services CR4
Enhance the ability to attract and retain customers CR5 Enable you to support customers during the sales process 
Supplier Relations (Inbound Logistics)
Use IT to coordinate supplier linkages and reduce search costs [35] .
IT can improve communication (EDI), quality control (TQM) and delivery techniques (EDI/JIT), leading to competitive advantage [39] .
Production & Operations
Use IT to deliver enhanced manufacturing techniques through computer-aided design [30] .
Improvements in the production process can lead to economies of scale in the delivery of products and services [2, 37, 42] .
Incorporating IT into the end product [26, 44] , and the use of advanced manufacturing processes can enable a greater range of products and services [40] .
Product & Service Enhancement
IT can be used in the development of new products and services [3] .
IT can enable products and services to be uniquely differentiated in a variety of ways [1] .
Sales & Marketing Support
The development of new products and services can enable an organization to identify and serve new market segments [41] .
IT can be used to track market trends and responses to marketing programs [44] .
Customer Relations (Outbound Logistics)
IT can be used to establish, sustain and improve relationships with customers [26] .
Improving customer relations can result in improved market share [42] . 
